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ABSTRACT: Observations on abundance and distribution of juvenile fish within the
krill concentrations were made during February—March 1981. Juvenile and scarce
postlarval stages belonging to 23 species of the suborder Notothenioidei were recorded
in the investigated area. Chionodraco rastrospinosus and Chaenodraco wilsoni were the
most frequent and numerous species. Juvenile fish, as well as extensive concentrations
of krill. were recorded mainly in the southern part of the Bransfield Strait and in the
shelf waters westwards of the Palmer Archipelago. The juveniles were however absent
in the open waters of the Drake Passage.
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1. Introduction

Observations on the occurrence and abundance of juvenile Antarctic fish
accompanying the krill concentrations were made during the international
BIOMASS-FIBEX programme (February 14 to March 20, 1981) on board
of the research vessel ‘“‘Profesor Siedlecki’. One of the objectives of this
study was to draw attention to the necessity of protection of juvenile fish,
coexisting with krill concentrations, in circumstances of rapidly developing
krill fishery.

Scarce reference to juvenile Antarctic fish is made in the available litera-
ture. Preliminary observations on the occurrence and abundance of juvenile
fish, inhabiting mainly coastal and subsurtace waters covered by pack-ice,
are given by Andrjasev (1967, 1968, 1970), DeWitt (1970) and Hureau
(1970). First survey of a juvenile ichthyofauna inhabiting the surface waters
of the Drake Passage and the Scotia Sea was made by Rembiszewski.

*) The study was made during FIBEX under supervision of Dr S. Rakusa-Suszczewski,
the scientist in chief of the r/v "Profesor Siedlecki”. The survey was sponsored by the Polish
Academy of Sciences as one of the subjects inclpded into the MR-I-29A problem.
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Krzeptowskiand Linkowski (1978). These observations are supplemented
by Chtapowski and Krzeptowski (1978). Ciechomski and Weiss
(1976) describe the distribution and population abundance of juvenile
Nototheniidae inhabiting the patagonian continental shelf (47°-55°S). Sl16-
sarczyk (in press) evaluates the abundance of juvenile Trematomus bernacchii
Boulenger and Pagothenia brachysoma (Pappenheim) in krill concentrations
off Balleny Islands applicating the method adopted in the present study.

2. Material and methods

For sampling a standard pelagic krill trawl of a type 40/75x 4 was used,
with a head-rope of 40 m length. A fine-meshed inset was attached to the last
segment of the belly (mesh size 20 mm) and the cod-end of a trawl
(mesh size 11 mm). Vertical and horizontal openings were about 15 and 22.5m
respectively at the trawling speed 3.2 knots. The openings of the belly and
the cod-end, measured at the fastening points of the fine-meshed inset,
were 9.5 and 5.0 m respectively. Sampling depths covered the water layer
between 24 and 42 m mainly, although in few cases sampling was made in
the deeper waters (75-115 m). Plankton samples were obtained by help of
the Nansen plankton net from the depths of 0 to 300 m and the Bongo
sampler towed at the depths from 0 to 35 m.

Krill catches were examined on 56 trawling stations (Fig. 1). Data on the
presence of ichthyoplankton were collected on 70 sampling sites. The
numeration of sampling stations (both for fishing and plankton) covers
the accepted numeration of the Polish survey zone, except stations outside
this area, near Elephant Island, where the ship took shelter against stormy
weather.

Juveniles, segregated from the total catch, were preserved in 3%, buffered
formalin or in Dorogostajski solution '). Enzymatically cleared (transparent)
and stained with alizarine individuals (according to the method of Taylor,
1967), were used for species identification.

Unsorted samples of krill and juvenile fish, weighting from 20 to 160 kg,
Wwere taken at random from 36 hauls for studies of abundance of juvenile
fish. The sample size depended on the catch volume of krill and the
abundance of fish. In case of a big catch the sample was taken from a dozen
places or so in order to avoid biassing caused by uneven mixing of krill
and fish. Each sample was examined in detail and juveniles were sorted
out. Specimens found outside the sample were registered also for collecting
of more precise information on distribution of particular fish species in the area
investigated.

Two measures of abundance of juveniles were applied for this study:
1) number of specimens per 100 kg of krill,

1y ‘A mixture of 20 g KNO,, 10 g NaCl, 10 g Na,SO, and 10 g CH;COONa dissolved
in 1000 ml of hot water; after cooling 30 ml of formalin and 20 ml glycerol added, than
filtered.
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Fig. 1. The distribution of sampling stations of r/v “‘Profesor Siedlecki” in the Polish
survey zone and near the Elephant 1. during FIBEX (February-March 1981)

1 — trawling station; 2,3 — plankton stations where the presence of ichthyoplankton was recorded
(2 — Bongo sampler, 3 — Nansen sampler).
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2) number of specimens caught during 30 min. of trawling (average haul
time), defined by the abundance of fish in the sample and the yield of the
krill catch.

The latter is in few cases overestimated due to the extremely high yield
of krill attained in short hauling time. The value of the index refers to the
total catch in this instance.

3. Results

3.1. Distribution

The occurence of postlarval and juvenile Notothenioidei, belonging to 23
species, was recorded in 42 krill hauls to 56 examined and in 5 plankton
samples from among 70 taken (Table I, Fig. 2a-d).

Juvenile fish were not found in the epipelagic zone of the southern part
of the Drake Passage, where depths to the bottom ranged from 1600 to
3700 m. The only exception was the plankton site 26 (Table I).

A common presence of juvenile fish belonging to the family Chan-
nichthyidae and Nototheniidae was observed in the shelf waters of the area
investigated. Young Bathvdraconiidae and Harpagiferidae were noted in the
Bransfield Strait exclusively (Fig. 2 a-d).

A variety of species within krill concentrations was observed westwards
of the Palmer Archipelago, above the continental shelf with depths of 200
to 640 m (Table I). Exceptionally rich was haul 28, made in the shallow
area (195 m) near Anvers Island, including among others Pagothenia bra-
chysoma — the species rare in the western Antarctic. Fewer species were
observed in the relatively shallow water (100-200 m) over the shelf westwards
of the South Shetland Islands (Table I). In the coastal zone of the
Elephant Island juvemnile Channichthyidae were found almost exclusively
(Fig. 2d), Chaenodraco wilsoni Regan being the most frequent. A remarkable
variety of species lives within krill concentrations in the waters of the
Bransfield Dtrait, particularly in its southern part. In that area 19 species
in postlarval and juvenile stages were found, representing all families of the
suborder Notothenioidei (Fig. 2). The most frequent were Channichthyidae
and first of all: Chaenodraco wilsoni, Chionodraco rastrospinosus De Witt et
Hureau and Cryodraco antarcticus Dollo (Table I).

3.2. Abundance

The estimated abundance indices of juveniles are tabulated in Tables II
and IIT and illustrated by Fig. 3.

Fairly abundant populations of juvenile Trematomus bernacchii Boulenger
T. scotti Boulenger and Chionobathyscus dewitti "Andriashev et Neelov
(number of specimens per 0.5h varying widely from 1 to 1421) were
discovered westwards of the Palmer Archipelago, where krill concentrations
of medium density were also reported (Kalinowski 1982) (Table III).



Table 1.

Occurence of juvenile Notothenioidei in the Drake Passage and Bransfield Strait midwaters in February—March 1981

Channicthyidae

Nototheniidae

Bathydraconidae

Harpagiferidae

ypuol
sisdoja8vdoa N
$N2112403UD
0oppod1)
hnmap
snasdyivqouory)
1puungd
snpydasosduvy)

SnID42OD
snipydasouavy)

snsoudso.isn.
0Iv4pouory’y
mosIM
00DpoUIDY)D)
sdaonynop
0ovpoudn
1SUDPAd
oJpupouolid
Sip41snp
DaYOD]IID)
110240Y2
sdyryoruavyovivg
13429s110ys
0OVIpIP2II Y
oS
snyo1150sS1q
wino124vjun
DUWDIZDINI]J
1dwidyy
DIUYIOION |
mijaqdu
DI 1OLONT
puiosdyoviq
viuay103ng
1UI4243Y240q
p1UaY1030d
“ds |
SNUIOIDWIdL]
13842quua0j]
SNWOIDWIAL]
17008
SNUIOIDWD L]

1wosuvy
SNUIOIDUWIL]

1Y2oVUIdY
snuioIpwa |

‘ON [neH -

(w) o8uer ydaq .

uoidoy .

26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

10

—

7
24
26N*)
34N

39
57

00L£—0001

s3essed ayeid

58B

0¥9—00C

‘yory Jourfed
woly IS9M

+
+
+ + +
+
+ ++ + + +
+

+
+

+  +
numm&%&%m&wmﬂn
(01£)00T—001 ove—09

'S PUEpRYS yinog  pueys] jueydagy
woly 3som woly YHoN

~ ensuiudg

OIPIBIUY 3y) JOo IoTeM JIoYS

74
75

78

+ + + +
+ + + ++ + + + 4+
+
+ + + + ++  +
++++ ++++++++++ + + + +
++ ++++ ++ ++++ +++ + 4+
+ +
+ +
+
+ +
+
+ + + + + + + +
+ + + +
+
+ + +
+ +
+  + +
+
_ @ -
e 8858208299 TLSEEY
3 S2ECZ SR8 SI XTSRS
/00§ 1/006—0¢1

Jiens pleysuelg

("1u09) ensurudg ONdIBIUY oﬁ Jo siajem Joys

149

+ +++++

+++ + +

150
151
152

153
154

155
156

gear other than trawl: N — Nansen net, B— open Bongo net

*)



The occurence of juvenile Notothenioidei

303

e

~ 83 87

81

2a

Fig. 2. The occurence of juvenile Notothenioidei in the southern part of the Drake Passage

and in the Bransfield Strait (February-March 1981)

I — stations without juveniles, 2 — stations where juveniles were found: a) Nototheniidae,

b) Harpagiferidae. c) Bathydraconidae, d) Channichthyidae
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Table II.

Abundance of juvenile Nototheniidde and Channichthyidae in concentrations of krill in the Drake Passage and Bransfield Strait midwaters in February—March 1981

Abundance (No. per 100 kg of krill) Remarks
Nototheniidae Channichthyidae
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&y 8 13 40000 56 7 " 3 4
3 ES 26 24 60 2
2L < 28 8000 50 4 + g ¥ % 2
30 3000 19 +
e @ 400 21 + 5 5 10 4+
- . 88T
BEETS 43 4500 26 A +
BEand 52 6000 100
g = 67 1800 50 3 +
< g 68 3750 50 +
f—f 'g.g 14000 50 + — no juve-
Zma 72 11250 50 - niles
74 1875 52 4 4 + 2 12 4 + 2
75 2137 42 + 2 a3 12 17
78 200 25 I 12 4
80 100 18 + C 4 + + 6
83 30000 9 + 4 9 +
91 15000 79 ¥ 4 + -
93 9750 110 4 4
95 5538 120 + + " + +
&= 99 6000 52 3 2
& 101 16000 52 4 + +"
o 106 . 42000 160 & &
2 110 92 40 _ +
g T 2000 50 2 " 3 s
-3 120 4000 52 + + 8 + +
143 4200 53 + 2 _ 2
144 4200 79 + 4 3 +
145 3750 53 + g +
147 1800 52 2 2 4 14 + . 4
150 15000 26 +
152 3750 9 : + 1 h 1 13 +
153 9000 53 _ $ 4
155 6000 27 + + + 15 P
156 1500 26 ' + + 4 +

+ — juveniles found outside the sample (abupdance' not estimated)
*) — haul outside the concentrations of krill (index No. per 100 kg of krill not estimated)
























